The development of prolactin receptors in the mammary gland after ovariectomy was investigated in pregnant KA mice. Mice were ovariectomized on day 13 of pregnancy and used for the determination of the amount of specific binding of acids in the mammary gland 0, 8, 24, and 72 hr after the operation. The specific binding of 125I-labelled prolactin, lactose and RNA contents in the mammary gland remained low until 8 hr, sharply increased 24 hr and decreased 72 hr after ovariectomy.
was observed in CB154-treated mice (Nagasawa and Yanai, 1973) and cows (Schams et al., 1972; Johke and Hodate. 1978) , although it was less than the normal. The increase in the number of the binding sites for prolactin in the mammary epithelial cells (in rats, Holcomb et al., 1976 ; in rabbits, seems more important than prolactin surge at parturition. Shinde et al. (1965) , Kuhn (1969a) and Shani et al. (1977) reported that the rat mammary gland initiated lactose synthesis after ovariectomy during pregnancy, indicating that the withdrawal of progesterone plays a role in lactogenesis. The change in the number of Schneider (1945) . The first extract by TCA, which was used for lactose determination, was lyophilized immediately after extraction, and stored in a desiccator until used. The lyophilisate was dissolved in 2.0ml of distilled water. Lactose was determined by the measurement of D-glucose after hydrolysis of lactose with (3-galactosidase. D-Glucose released from lactose was measured by the glucose oxidase and peroxidase method (Bergmeyer and Bernt, 1974) . DNA and RNA were determined by the diphenylamine method (Burton, 1956) and by the orcinol method (Mejbaum, 1939) , respectively.
Student's t test was used to assess the differences between the means for all parameters.
Results Fig. 1 shows the amount of specific binding of 125I-labelled prolactin to the mammary tissue and the content of lactose and nucleic acids in the mammary gland 0, 8, 24, and 72 hr after ovariectomy on day 13 of pregnancy in mice. The lactose content abruptly increased with the amount of specific binding of 125I-labelled prolactin to the mammary gland, and decreased to almost undetectable levels 72 hr after ovariectomy. The changes of RNA content in the mammary gland showed a similar pattern to the lactose content, whereas the DNA content did not show any significant change. The ratio of RNA to DNA, an index of metabolic activity of the mammary gland, was significantly higher 24 hr after ovariectomy than the ratios 8 and 72 hr. Abortion occurred between 8 and 24 hr, approximately 20 hr in most cases, after operation.
The effect of progesterone injected immediately after ovariectomy in pregnant mice is shown in Table 1 . Significant changes of the lactose content and the RNA/DNA ratio were observed 24 hr after operation in mice treated with 0.2mg progesterone. Although the amount of specific binding of 125I-labelled prolactin to the mammary tissue was 1.5 times more than that of sham-operated mice, the difference was not significant. In mice injected with 5mg progesterone, the amount of specific binding of 125I-labelled prolactin, the DNA and RNA contents, the RNA/DNA ratio were only slightly higher (not significant), whereas the lactose content was not different from that in sham-operated mice. The administration of progesterone, either 0.2. or 5mg, prevented the abortion observed within 24 hr in the ovariectomized mice. However, 0.2mg progesterone was not enough to inhibit lactose synthesis in the mammary gland of ovariectomized mice. The injection of 5mg progesterone completely inhibited lactose synthesis for 24 hr after operation. In order to investigate the masking of prolactin receptors by choriomammotropin during pregnancy, hysterectomy was performed on day 13 of pregnancy.
The amountof specific binding of 125I-labelled prolactin to the mammary tissue increased 24 hr after hysterectomy about 2 times as much as that of the sham-operated control (Table 2 ). These results indicate that a part of the specific binding sites was masked by choriomammotropin.
Various doses of cortisol (0.5-10mg) were injected to ovariectomized mice along with progesterone (5mg).
Although the ratio of progesterone to cortisol ranged from 0.1 to 5.0, no difference was seen in the amountof specific binding of 125I-labelled prolactin to the mammary tissue of mice from the control without cortisol. Lactose. The difference was statistically significant (p<0.05). Mice were used 24 hr after the operation.
was not detected in the mammary gland of the mice injected with progesterone along with or without cortisol (data not shown).
Discussion
As shown in these results, lactose was synthesized in the mouse mammary gland within 24 hr after removal of ovaries on day 13 of pregnancy, similar to the observation in rats by Shinde et al.(1965) , Kuhn (1969a) and Shani et al.(1977) .
The administration of 5mg progesterone after ovariectomy inhibited the lactose synthesis as in rats Shinde et al.(1965) showed that the lactose content in unilaterally ovariectomized pregnant rats which retained placentae was as high as that in bilaterally ovariectomized rats which were delivered of placentae. In the present study, the lactose content was significantly increased in the mammary gland of mice injected with 0.2mg progesterone which was able to maintain pregnancy. From these data, the withdrawal of progesterone is most likely the lactogenic trigger in mice as well as in rats. It is reported that progesterone inhibits casein synthesis in rats (Davis et al., 1972) and the activity of lactose synthetase (in mice, Turkington and Hill, 1969; in rats, Murphy et al., 1973) .
The existence of specific binding sites for prolactin was demonstrated in the mammary gland of rabbits (Shiu and Friesen, 1974 ) and mice (Frantz et al., 1974; Sakai et al., 1975) . The increase of prolactin receptors was observed at the end of pregnancy in rats (Holcomb et al., 1976) , rabbits and mice (Sakai, 1976) . In the present results, the amount of specific binding of 125I-labelled prolactin increased in the pregnant mouse mammary gland after ovariectomy in which lactose was synthesized. This increase was again inhibited by the administration of progesterone (5mg). Cortisol did not show any detectable change in the amount of specific binding in the presence of progesterone. Holcomb et al.(1976) reported the increase of prolactin binding after hysterectomy in pregnant rats and suggested that the apparent low capacity of prolactin binding in the rat mammary gland during pregnancy was caused by a masking effect of a large amount of choriomammotropin. The amount of specific binding of 125I-labelled prolactin to the mammary tissue increased after hysterectomy in our experiments. However, the increase (2-fold) was not enough to explain the whole increase after bilateral ovariectomy during pregnancy (3-fold). At least the remaining part of the increase in the amount of specific binding is thought to be caused by the increase of binding sites for prolactin. When 0.2mg progesterone was injected after ovariectomy, the amount of specific binding of 125I-labelled prolactin increased 1.5 times as high as the sham-operated controls, although the increase was not significant. This amount of increase was identical with the difference between the increase in the amount of specific binding in ovariectomized mice and in hysterectomized mice, and probably represents the net increase of binding sites after ovariectomy. reported that progesterone inhibited the prolactin receptor induced by prolactin injections in the pseudopregnant rabbit mammary gland. Further evidence may be necessary to determine whether prolactin induces its own receptors in the mammary gland since their results were inconsistent with their former report .
The prolactin receptor is a mediator of prolactin action on mammary epithelial cells. Its increase results in the amplification of stimulation by the hormone which is equivalent to the increase of the blood concentration of prolactin. The induction of prolactin receptors is suggested to be associated with progesterone withdrawal in this study and seems to be one of the important factors controlling lactogenesis.
